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SIGNALLING RADIO SERVICE REQUIREMENTS 

Cross-Reference To Related Application 

This application claims priority of European Patent Application No. 99304440.3, 
5 which was filed on June 8, 1999. 

Field of the Invention 

This invention relates to signalling radio service requirements. 

10 Background of the Invention 

In cellular radio communications systems (i.e. mobile phone systems), 
there are many different types of data or information which are required to be transmitted 
and each of these different types of data place different requirements upon the system. A 
simple voice message, for example, requires a lot less resources than a video call. There 
15 is also an effect on the size of the cell which the system must allocate to a particular call. 

For a mobile originated call, i.e. a call which is originated at mobile equipment, 
the mobile equipment can easily tell the system what sort of call it is making, e.g. a fax 
call, a video call and so on. The mobile equipment can indicate, when it initiates the call, 
the service requirement of that call and the network can then determine the cell that is 
20 currently available and that is best adapted to support the required service requirement. 
The service requirement may include, for example, the data rate necessary. 

At present, this type of "service dependent directed retry" can only work for 
mobile originated scenarios. It is not possible for a mobile terminated scenario. Thus, 
mobile terminated scenarios generally utilise access and radio resource allocations in a 
25 non-optimal fashion, or can take a considerable length of time in which to establish the 
resources to be used. 

Therefore, there is a need for an improved mobile terminated scenario for service 
dependent directed retry. 
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Summary of the Invention 

According to the present invention there is provided a method of establishing 
transmission to mobile equipment via a radio network. The radio network provides the 
mobile equipment with a paging message. An indication of the radio service requirement 
5 is provided as part of, or with, the paging message. The mobile equipment can use the 
indication of the radio service requirement when making access to the radio network. 

Preferably, the mobile equipment informs the radio network of the radio service 
requirement during an access phase. 

The indication of the radio service requirement may be any indication of the radio 
10 service requirement. For example, the indication of the radio service requirement may be 
the radio service requirement itself, or the properties of the cell capable of fulfilling the 
radio service requirement, or at least a portion of access values that the mobile station 
would then return to the radio network on an access channel. 

Subsequently, the radio network can choose only those cells which are known to 
15 meet the radio service requirement, and only these cells need to be measured for selection 
of one of them for use. 

Brief Summary of the Drawings 

Embodiments of the invention will now be described, by way of example only, 
20 with reference to the accompanying drawings in which: 

Figure 1 shows schematically a previously proposed paging and call set up 
arrangement; 

Figure 2 shows a first embodiment of the present invention; and 
Figure 3 shows a second embodiment of the present invention. 

25 

Description of the Preferred Embodiments of the Invention 

Referring to Figure 1, a mobile telephone communications system includes one or 
more mobile stations (MS) 1, a base station sub-system (BSS) 2 and a switching system, 
or mobile switching centre (MSC) 3. A mobile terminated call is received first by the 
30 MSC 3 and this then initiates communication between the MSC 3, the BSS 2 and the MS 
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1. This ultimately allocates sufficient resources to the system and then allows 
communication proper to commence. All this can take considerable time, even before the 
holder of the mobile station is aware that he is being called. 

One example is shown in Figure 1. An incoming call 4 originating from outside 
5 the system (e.g. from a landline) is in this case an ISDN call and thus requires a certain 
amount of resources, which amount is greater than a normal voice call. The MSC 3 sends 
a paging message 5 to the BSS 2. This in turn sends a paging message 6 to the MS 1. 
The paging message 6 simply informs the mobile station MS 1 that there is an incoming 
call that is awaiting resources to be allocated to it. The MS 1 then replies on a random 
10 access channel (RACH) 7 and a communications sequence is instigated between the MS 
1 and the BSS 2. At some point 8 during this, the MS 1 obtains measurements of all 
available cells within the cellular radio communications system which are available and 
sends this data to the BSS, although at this stage the system is not aware of the radio 
service requirement, i.e. the size of cell or other parameters related to the required cell, 
15 which of course depends upon the type and nature of call to be transmitted. An 
authentication/ciphering step 9 follows and after this has been achieved, the call is finally 
set up and resources are assigned at 10 (e.g. a cell with 2 MB bandwidth suitable for the 
message transmission). 

However, several seconds can elapse during this process and in the meantime the 
20 system has had to search for measurements of all possible cells, most of which will 
probably not have the resources to handle that particular call in any case. This is wasteful 
and inefficient in terms of time and, not least, battery life. Before the authentication step, 
the BSS 2 has to provide the mobile terminal with details of all possible cells to measure, 
but as it has no indication, at that stage, of the radio service requirement, it has to provide 
25 details of all possible available cells. 

Figure 2 shows part of a paging and initiating routine that embodies the present 
invention. In the case of Figure 2, when an incoming call 14 comes into the 
switching network MSC, a paging signal is again sent to the base sub-station, 
BSS. However, the initial paging signal also includes an indication of the "radio 
30 service requirement" and this is shown in the example as an indication that a cell 
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having a bandwidth of 2 MB is required. The BSS then passes this information to 
the mobile station MS within the paging message 15. 

The mobile station then performs access using specific values which indicate to 
the BSS what radio service requirement is being demanded for the mobile terminated 
5 call. The BSS is able from the access value (or information sent later by the mobile 
station signalling) to determine exactly the internal procedures to perform and the type of 
system information which will be required. That is, the BSS can inform the mobile 
station to gather specific information on those cells available which are capable of 
handling the specific radio service requirement, or whatever type of data is required, at 

10 the cell measuring stage, and thus to only look at a smaller subset of the available cells, 
rather than all the available cells as previously. 

Figure 3 shows an alternative embodiment in which the BSS maintains the 
context of the paging procedure. In this case, the BSS sends to the MS the value (or part 
value) to be used on access by the MS. That is, instead of sending the actual radio 

15 service requirement, it sends the appropriate values to the mobile station. The radio 
service requirement is therefore sent 'indirectly'. The MS then sends to the BSS the 
appropriate value and by decoding this, the BSS can know the radio service requirement 
by inference. 

Accordingly, in embodiments of the invention, the initial paging signal provides 
20 an indication, whether directly or indirectly, of the radio service requirement and that can 
thereby optimise mobile terminated calls. 

While the invention has been described with reference to a preferred embodiment and 
in relation to one particular application, it will be understood by those skilled in the art 
having reference to the specification and drawings that various modifications may be made, 
25 various alternatives are possible therein, and uses in other applications are possible without 
departing from the spirit and scope of the invention. 



4 



Costa-Roberts-Sivagnanasundaram 3-1-3 



CLAIMS 

1 1. A method of establishing transmission to mobile station via a radio 

2 network, the method comprising: 

3 providing a paging message to the mobile station; 

4 providing an indication of a radio service requirement to the mobile station. 

1 2. A method as claimed in claim 1, wherein the mobile station informs the 

2 radio network of the radio service requirement during an access phase. 

1 3. A method as claimed in claim 1, wherein the paging message comprises 

2 the indication of the radio service requirement. 

1 4. A method as claimed in claim 1, wherein the indication of the radio 

2 service requirement is transmitted with the paging message. 

1 5. A method as claimed in claim 1 ? wherein the indication of the radio 

2 service requirements comprises properties of the cell capable of fulfilling the radio 

3 service requirement. 

1 6. A method as claimed in claim 5, wherein the indication of the radio 

2 service requirements comprises the required bandwidth of a cell. 

1 7. A method as claimed in claim 1, wherein the indication of the radio 

2 service requirement comprises the radio service requirement. 

1 8. A method as claimed in claim 1, wherein the indication of the radio 

2 service requirements comprises at least a portion of at least one access value. 

1 9. A method as claimed in claim 8, wherein the mobile station returns the at 

2 least one access value to the radio network on an access channel. 

5 
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1 10. A method as claimed in claim 9, wherein the access channel is a random 

2 access channel. 

1 11. A method as claimed in claim 1, wherein the radio network comprises 

2 cells, and only cells capable of meeting the radio service requirement are measured in 

3 order to select one of them for use in the transmission, 

1 12. A method as claimed in claim 1, wherein the mobile station uses the 

2 indication of the radio service requirement when making access to the radio network. 
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ABSTRACT 

A method of establishing transmissions to a mobile station in a wireless radio 
communications system where an indication of the radio service requirement is provided 
to the mobile terminal. A switch receives a signal originating a call. The switch notifies 
5 a network accordingly with a paging message. The paging message is supplied to the 
mobile station. The indication of the radio service requirement is provides as part of, or 
with, the paging message. Subsequently, only those cells that fulfil the radio service 
requirement need be measured to determine which one is to be used for the transmission. 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled Signalling Radio Service 
Requirements the specification of which 

[ X ] is attached hereto 
OR 

[ ] was filed on and granted Application Serial Number _. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred to 
in this oath or declaration. 

I acknowledge the duty to disclose all information known to me which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: 

99304440.3 June 8, 1999 

I hereby claim the benefit under Title 35, United States Code, 120 of any foreign 
appiication(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, 112, I acknowledge the duty to disclose all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, 1.56 which became available between the filing date of the prior application and 
the national or PCT international filing date of this application: 

None 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon, 

I hereby appoint the following attorney(s) with full power of substitution and revocation, 
to prosecute said application, to make alterations and amendments therein, to receive the 
patent, and to transact all business in the Patent and Trademark Office connected therewith: 
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Thomas J. Bean 
Lester H. Birnbaum 
Richard J. Botos 
Jeffery J. Brosemer 
Kenneth M. Brown 
Donald P. Dinella 
Martin I. Finston 
William S. Francos 
Barry H. Freedman 
Julio A. Garceran 
Jimmy Goo 
Anthony Grillo 
Stephen M. Gurey 
John M. Harman 
Matthew J, Hodulik 
Michael B. Johannesen 
Mark A. Kurisko 
Irena Lager 
John B. Maclntyre 
Christopher N. Malvone 
John F. McCabe 
Scott W. McLellan 
Martin G. Meder 
John C. Moran 
Michael A. Morra 
Gregory J. Murgia 
Claude R. Narcisse 
Joseph J. Opaiach 
Neil R. Ormos 
Eugen E. Pacher 
Jack R. Penrod 
Gregory C. Ranieri 
Scott J. Rittman 
Ferdinand M. Romano 
Eugene J. Rosenthal 
Bruce S. Schneider 
Ronald D. Slusky 
David L. Smith 
Ozer M.N. Teitelbaum 
John P. Veschi 
David Volejnicek 
Charles L. Warren 
Jeffrey M. Weinick 
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I hereby authorize these attorneys to insert in the above blanks the filing date and 
application serial no. when known. 

Please address all correspondence to the Docket Administrator (Rm. 3C-512), Lucent 
Technologies Inc., 600 Mountain Avenue, P. O. Box 636, Murray Hill, New Jersey 07974-0636. 
Telephone calls should be made to David Williams by dialing 01 1-44-208-504-2824. 



3 



M. Costa 3-1-3 



Full name of 1st joint inventor: Mauro GeJst; 




Inventor's signature^^ Date ° 

Residence: Chippenham, Wiltshire, United Kingdom 
Citizenship: Italy 

Post Office Address: 1 1 Willowbank 

Chippenham 
Wiltshire SN5 6PP 
United Kingdom 




Full name of 2 nd inventor: Michael Robert; 
Inventor's signature 

Residence: Prittlewell, Southend-on-Sea, Essex, United Kingdom 
Citizenship: British 

Post Office Address: 127 East Street 

Prittlewell, 
Southend-on-Sea 
Essex SS2 5EB 
United Kingdom 

Full name of 3 rd inventor: Suth 
Inventor's signature 

Residence: Tooting, London, United Kingdom 

Citizenship: Sri Lanka 

Post Office Address: 93 Lines Road 

Tooting 

London SW174EJ 
United Kingdom 




